Abstract. The 
phalin and the catecholamines, norepinephrine and epinephrine in human fetal adrenal glands during the late first trimester and throughout the second trimester of intrauterine life. Met-enkephalin (ME) was detectable in human fetal adrenals of 11 to 25 weeks' gestation by RIA. ME concentrations were low through 14 weeks (mean 279 \m=+-\199 pg/gland), higher but extremely variable from 15 to 20 weeks (mean 1100 \ m=+-\1000 pg/gland), and then lower with somewhat less variation through 25 weeks (mean 865 \ m=+-\625 pg/gland). In contrast, catecholamine concentrations were below 1100 ng/gland through 16 In the last 10 years, the presence of many of the known neuropeptides has been demonstrated in the adult mammalian adrenal medulla (Bryant et al. 1976; Lundberg et al. 1979 Lundberg et al. , 1980 Saria et al. 1980; Day et al. 1982; Evans et al. 1983; Hashi¬ moto et al. 1984) . Among these neuropeptides are several products derived from the processing of proenkephalin including leu-and met-enkephalin (ME) (Lundberg et al. 1979; Alumets et al. 1979; Stern et al. 1979; Viveros et al. 1979 ). All of these peptides are contained in the chromaffin granules (Stern et al. 1979; Viveros et al. 1979) , and are, therefore, co-released with the catecholamines (CAs) in response to stressful stimuli (Viveros et al. 1979; Kilpatrick et al. 1980; Ryder & Eng 1981; Farrell et al. 1983 ).
Other investigators have demonstrated enke¬ phalin in the fetal adrenal of rats (Palmer et al. 1982) and sheep (Dunlap et al. 1985) . Our interest is in the ontogeny of the enkephalin and CA secretory systems in the primate fetal adrenal medulla. In a previous study (Wilburn et al. 1986 ), we reported the co-localization of leu-enkephalin and the CA-synthesizing enzymes dopamine-ß-hydroxylase and phenylethanolamine N-methyl- 
Radioimmunoassay
Human fetal adrenal extracts were assayed for ME with an RIA kit from Immunonuclear Corp (Stillwater, MN).
I'he reported cross-reactivity is 2.8% with leu-enkephalin, 0.1% with a-endorphin and <0.002% with ß-endorphin, substance P, dynorphin and a-neo-endorphin. The ME antibody in this kit does not cross-react significantly with ME-arg, ME-arg-phe or ME-arg-glyleu. Before assay, reconstituted samples were shaken in a water bath at 37°C for 1 h and centrifuged at 85 000 x g for 1 h to remove particulates. Samples were then assayed undiluted and also at a dilution of 1:3.
Intra-and inter-assay variations were 6 and 18%, (Fig. 3) . In the first group, ME was low in all glands. In the second Met-enkephahn concentrations in human fetal adrenal glands grouped by 5-week gestational age invervals. Box plots were chosen to represent these groups because they show clearly the degree of variation within each group.
The upper and lower boundaries represent the 25th and 75th percentiles, respectively. (Fig. 3 , Table 1 ).
The developmental pattern for the CAs (Fig. 4 enkephalin in the medullary cells of human and rhesus fetal adrenals (Wilburn et al. 1986 ). How¬ ever, during fetal development, the medullary cells are in the process of migrating through the cortex into the center of the gland where they form an irregular mass (Crowder 1957; Keene & Hewer 1927) . Therefore, we used the whole gland for ME and CA determinations, rather than try¬ ing to separate medulla from cortex. The mean ME concentrations reported here did not increase linearly with age. Instead, ME levels were low at first, rose to an initial peak, declined somewhat and then rose again over the gestational age period studied. Our observation that ME concentrations varied much more during the period of the initial rise (15-20 weeks) than in the following 5 weeks, even though mean ME levels in the two periods were similar, suggests that adrenal enkephalin production is less tightly regulated in the 15 -20 week period. Alternative¬ ly, the differences in ME content between indi¬ vidual glands may reflect differences in secretion.
While ME levels started to rise at 15 weeks, CA levels were still low at 16 weeks. Unfortunately, we have no CA data from adrenals of 17-to 20-week fetuses. By 2 1 weeks, both CAs had risen dramati¬ cally. The radioenzymatic assay utilized gave ap¬ proximately equal concentrations of NE and E throughout most of the second trimester. This finding agrees well with results from previous bioand fluorimetrie assays (Coupland 1953; Greenberg & Lind 1961& von Studnitz 1968 . However, in the present study, the two 11-week adrenals contained more NE than E (73 and 78% NE). This observation is consonant with the hypothesis that the NE to E ratio decreases with advancing adre¬ nal medullary development (Comline & Silver 1966 (Simon et al. 1978; Stacher et al. 1981; Sander & Giles 1985) . Enkephalins have regula¬ tory effects on the pituitary gland, stimulating PRL and GH secretion, but inhibiting secretion of the gonadotropins (Hall et al. 1976; Lien et al. 1976; Bruni et al. 1977; Stubbs et al. 1978 
